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DESCRIPTION 

METHOD OF CONTROLLING ROTARY STORAGE MEDIUM HAVING 
ELECTRONIC CIRCUIT AND SYSTEM THEREOF 

5 

Technical Field 

The present invention relates to a method of 
controlling a rotary storage medium having an electronic 
circuit, and in particular, to a rotation control method 
10 for information transfer to the storage medium made by 

mounting an electronic circuit on an optical disk, and a 
system thereof . 

Background Art 

15 A medium made by mounting an electronic circuit on 

an optical disk (hereinafter, this is called an 
intelligent disk (ID)) is known. In this case, in regard 
to the information transfer between the electronic 
circuit and an external apparatus, it is common to 

20 provide a connector nearby a rotary shaft of the disk or 
to connect via radio communication, optical 
communication, and the like, in consideration of a 
rotary disk. 

Nevertheless, as an electronic circuit block of an 
25 ID has high-performance and the construction of the ID 
subjectively controlling an external apparatus becomes 
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widespread, quantity and speed of the information 
transfer between the electronic circuit block and 
external apparatus restricts the performance of the 
entire system . 

5 

Disclosure of Invention 

The present invention provides a control method of 
a rotary storage medium having an electronic circuit 
that resolves the conventional problems described above 

10 and controls connection between the electronic circuit 
block and external apparatus to enhance the performance 
of the entire system, and a system thereof. 

In order to solve this task, the control method of 
a rotary storage medium of the present invention is a 

15 control method of a rotary storage medium, having in 
one-piece, an electronic circuit including at least a 
microprocessor. The method is characterized in that the 
rotary storage medium is rotated at the time of access 
to an information recording surface of the rotary 

20 storage medium, and that the rotary storage medium is 
stopped except the time of access to an information 
recording surface of the rotary storage medium to 
connect the electronic circuit to an external system. 
Here, access requests to the information-recording 

25 surface are queued, and if an access request essential 
to system operation occurs, these requests are executed 



in a batch mode. In addition, connection between the 
electronic circuit and external system a bus connection 
in is a contact type or a non-contact type. 

Furthermore, a system of the present invention is 
5 an intelligent disk system including a storage medium 
that stores information and is detachable from a drive 
unit and that has double-surface recording structure. 
Moreover, the system is characterized in that the 
electronic circuit is mounted on at least one surface or 

10 between both surfaces of the storage medium. The 
electronic circuit is provided with at least a 
microprocessor. In addition, this system is 
characterized also in that this system has control means 
for controlling the storage medium so that contents of 

15 information recorded surfaces of the storage medium may 
be transferred to or loaded into an external apparatus 
at the time of the storage medium rotating or 
mechanically operating and the microprocessor may 
control the external apparatus at the time of the 

20 storage medium not operating. 

The present invention can provide the control 
method of a rotary storage medium having the electronic 
circuit that controls connection between the electronic 
circuit block and external apparatus to enhance the 

25 performance of the entire system, and a system thereof. 
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Brief Description of Drawings 

Fig. 1 is a sketch of an intelligent optical disk 
that is a kind of an ID of this embodiment; 
5 Fig. 2 is a diagram of the concept of the 

construction of the ID with associating with a computer 
system; 

Fig. 3 is a drawing of an example of information 
stored in a disk block 3 and ROM 22 (or RAM 23); 
10 Fig. 4 is a chart of an example of operational 

procedure at the time of startup of this system; and 

Fig. 5 is a chart of an example of a control 
procedure of access to the ID at the time of executing 
an OS or an application. 

15 

Best Mode for Carrying Out the Invention 

For detailed description of the present invention, 
an embodiment of the present invention will be described 
20 with reference to attached drawings. 

(Constructive example of rotary storage medium of this 
embodiment) 

Fig. 1 is a sketch of an intelligent optical disk 
that is a kind of an ID of this embodiment. 
25 The ID 1 comprises a disk block 3 that is disk 

surfaces for storing information, and an intelligent 
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circuit block 2 that is mounted, for example, in the 
central portion of the disk block 3 as shown in Fig- 1. 
Here, although the circuit block 2 is located in the 
central portion of the disk in Fig. 1, the location is 
5 not particularly limited, for example, it can also be 
located on a whole side of the disk surfaces or in a 
middle layer of a disk manufactured in plural layers. 

Fig. 2 is a diagram showing the concept of the 
construction of the ID 1 with associating with a 

10 computer system 10. 

In the diagram, numeral 11 is an optical disk drive 
unit that is included in a computer system 10 and 
includes a pickup (not shown) reading (or writing) 
information on the disk block (surfaces) 3 of the ID and 

15 a pickup drive circuit (not shown) making the pickup 

seek on the disk surfaces. A display unit 12, a keyboard 
13, and a mouse 14 are provided by connection to the 
optical disk drive unit 11 via a bus. Furthermore, it is 
preferable to provide a buffer memory 15 (composed of 

20 RAM and a hard disk) and a DMAC 16. 

The intelligent circuit block 2 has ROM 22 for 
storing fixed programs, RAM 23 for temporary storage, 
and a CPU 21 for executing programs stored in the ROM 22 
and RAM 23. Numeral 24 shows a photocell that is 

25 necessary if the ID has an independent power source. 
The intelligent circuit block 2 exchanges 
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information with an ID interface 17 of the computer 
system 10 via a system interface 25. A contact of the 
interface can be a contact type or a non-contact type, 
and a bus -connect ion type or a communication-connection 
5 type. Radio communication, optical communication, and 

the like are conceivable as the communication method. In 
addition, the system interface 25 and ID interface 17 
can be omitted if the bus of the intelligent circuit 
block and the system bus are directly connected. 

10 Fig. 3 shows an example of information stored in a 

disk block 3 and ROM 22 (or RAM 23) . 

At positions of the disk block 3 that are pointed 
by a directory, a plurality of OSs (OS1, OS2 ,...), a 
plurality of application programs (APPl, APP2 , . . . ) , and 

15 data are stored. In addition, the number of the OSs and 
application programs can be one. 

Furthermore, in the ROM 22 (RAM 23), microprogram 
for the optical disk drive unit 11, a display-f or-OS- 
selection program performing display of OS selection on 

20 the display unit 12, and a disk address generation and 
assignment program are stored. The disk address 
generation and assignment program generates readout 
addresses of the disk according to a selection command 
from the keyboard 13 or mouse 14, for example, the 

25 optical disk drive unit 11 and DMAC 16. In addition, if 
the copy of the directory of the disk block 3 is stored 



in the ROM 22 (RAM 23), readout from the disk becomes 
faster. Furthermore, the microprogram for the drive unit 
is a program for the optical disk drive unit 11 to be 
able to correspond by using different types of recording 
formats on the disk block 3. Therefore, a bootstrap 
program can take place of the microprogram if the 
recording formats are standardized. 

(Example of operational procedure for system of this 
embodiment) 

Fig. 4 is a chart of an operation-procedural 
example at the time of startup in the above -described 
system. In addition, whether or not the ID 1 is rotating 
or stopped is indicated at the right. 

First, at step S31, the circuit block 2 of the ID 1 
checks whether the ID 1 is inserted into the drive. If 
inserted, the process goes to step S32 to load the 
microprogram corresponding to the recording format of 
the disk block 3 in the optical disk drive unit 11. 

Next, at step S33, which OS is activated among the 
plurality of OSs stored on the disk block 3 is displayed 
on the display unit 12. At step S34, a selection command 
is waited, and if the selection command is issued with 
the mouse 14, the process goes to step S3 5 to set an 
address, where the desired OS according to the selection 
command is stored, and an address for writing into the 
buffer memory 15 in the DMAC 16. Furthermore, at step 
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S36, the ID instructs the optical disk drive unit 11 to 
perform rotation /readout from the disk block 3 . 

The interface (bus connection) between the circuit 
block 2, upon ID starting rotation, and the external 
5 system 10 is released. If mutual information transfer is 
necessary, wireless communication can be used. 

When rotating speed reaches a predetermined value, 
the information (OS) read from the disk block 3 is 
loaded to the buffer memory 15 by the DMAC 16 via the 
10 optical disk drive unit 11. When completion of the load 
is detected, the optical disk drive unit 11 stops the 
rotation of the ID 1 by a signal from the DMAC 16. 

When completion of the load, that is, the stop of 
the rotation of the ID 1 is detected, the process goes 
15 from step S37 to step S38 to start the OS. 

Therefore, since the ID 1 rotates only when loading 
the OS from the disk block 3 and stops otherwise, the 
circuit block 2 of the ID 1 and the system 10 are 
connected via the bus, and the CPU 21 can quickly 
20 control each peripheral in the system block 10 similarly 
to an ordinary computer system. 

Fig. 5 is a chart shows an example of a control 
procedure of access of the ID at the time of executing 
an OS or an application. 
25 First, the circuit block 2 of the ID 1 checks 

whether or not information on the disk block 3 is 
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requested. In these requests, a change of an OS, a 
change of an application, a request for data access, and 
the like are included, and can be checked periodically 
or processed with interrupts, 
5 If a request for information on the disk block 3 

occurs, the process goes to step S42 to check whether or 
not the information is essential to operation of the 
entire system. This check is for enhancing the system 
performance by reducing the frequency of rotation/stop 

10 of the ID 1 by performing in batch mode to the responses 
of requests that are not urgent. 

If not the essential information, the request is 
registered in a disk access queue at step S48, and the 
process exits from this flow. 

15 If being the essential information, the circuit 

block 2 check at step S43 whether or not other members 
are registered in the disk access queue. If present, the 
circuit block 2 generates all the disk addresses and all 
the memory addresses at step S44 for continuous reading 

20 the contents of all the registered queues during one 

rotation period, and sets them at step S45 in the DMAC 
16. For this reason, a plurality of addresses can be set 
in the DMAC 16. 

At step S46, the circuit block 2 instructs the 

25 optical disk drive unit 11 to perform rotation/readout 
of the ID 1. All the registered queues and currently 
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requested information is read from the disk block 3 
sequentially into the buffer memory 15 . When the readout 
of all the data is completed, the optical disk drive 
unit 11 stops the rotation of the ID 1 by a signal from 
the DMAC 16. The circuit block 2 waits until ID 1 stops, 
and when the stop is detected, the process exits from 
step S47 to return to the execution of the OS and the 
application . 

In addition, since it is wasteful for the CPU 21 of 
the circuit block 2 to be idle during the rotation of 
the ID 1, it is possible to continue operation with the 
wireless communication as described above and to perform 
processing, which does not require the connection to the 
system side, by means of job management of the OS, 
during the rotation of the ID 1 (in this case, necessary 
data should be fetched into the RAM 23) . 

Furthermore, this example of operation is just one 
example, and the present invention includes various 
types of control that makes effective system operation 
possible by reducing the frequency of the rotation/stop 
of the ID. 

Hereinbefore, the present invention is described 
with preferred embodiments. Nevertheless, the present 
invention is not limited to the above -described 
embodiments and various changes, additions, and 
modifications can be made within the spirits and scope 
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as set out in the accompanying claims. 



